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The management of certain ovarian cysts has evolved from the traditional and often quite
radical surgical approach to a more conservative approach. Much of this change can be
attributed to the improvement in laparoscopic surgical technique. After abriefdiscussion ofthe
differential diagnosis and clinical presentation of ovarian cysts, ultrasonographic features of
certain ovarian cystswillbe reviewed. Certainlythe ability to characterize cystsultrasonograph-
ically has facilitated gynecologists' ability to predict the neoplastic potential of a cyst and
therefore to justify the more conservative approach. The various techniques of laparoscopic
ovarian cyst aspiration, fenestration, and cystectomywill then be described.
INTRODUCTION
The management of the reproductive-aged woman who presents with an ovarian
cyst is often controversial. Despite the fact that the vast majority ofovarian cysts are
benign in nature, surgical management is often quite radical. Traditional manage-
ment, based on recommendations bySpanos [1], advocated a therapeutic trial oforal
contraceptives for a period of six weeks to allow regression of any significant
physiologic ovarian cyst. During this period ofobservation, radiographic imaging of
the ovarian cyst might alsobe performed in an effort to distinguish further the actual
type of cyst. Persistent ovarian cysts were more often managed by laparotomy with
either an ovarian cystectomy or even the more radical oophorectomy. Laparoscopic
management of ovarian cysts has been explored as a conservative alternative to the
more traditional and radical approach, primarily because of the reduced surgical
morbidity, reduction in pelvic adhesions, shorter recovery period, and reduced cost.
The potential benefits are especially appealing in the patient who has yet to finish
childbearing or may in fact be dealing with infertility and is therefore highly
motivated to preserve her ovarian function. More conservative management of
ovarian cysts demands an improvement in the ability to predict the benign nature of
the cyst, however. Wewill review the differential diagnosis ofovarian cysts in women
of reproductive age, discuss the ability of ultrasound to predict the benign or
malignant nature of ovarian cysts, and the current literature regarding the laparo-
scopic management ofovarian cysts.
DIFFERENTIAL DIAGNOSIS AND CLINICAL PRESENTATION
The differential diagnosis of benign ovarian cysts includes the follicular cyst; the
active or persistent corpus luteum cyst; the hemorrhagic ovarian cyst; benign
neoplasms of epithelial origin, including the endometriotic cyst; the serous and
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mucinous cystadenoma, and the benign cystic teratoma of germ cell origin. Other
masses that might initially be considered in the differential diagnosis of an adnexal
mass include the parovarian cyst, ectopic pregnancy, hydrosalpinx, and tubo-ovarian
abscess; their management will not be included in this discussion. Forwomenwith a
solid ovarian mass, post-menopausal women, and pre-pubertal girls with an ovarian
mass, certain caveats regarding the management of ovarian mass are clear, and
laparotomy remains the treatment ofchoice in these circumstances.
Patients may present with a myriad ofsymptoms referable to a cystic ovarian mass
[2]. While many of these cysts are detected at the time of routine physical examina-
tion, presenting complaints may include either acute or chronic pelvic pain, dysfunc-
tional uterine bleeding, and the presence of an abdominal/pelvic mass. In the acute
setting, one must considerwhether an ovarian cyst has ruptured, undergone torsion,
or whether hemorrhage has occurred in the cyst. Abdominal pain, often with
peritoneal signs, is a common feature of all acute events, yet each entity often has
distinguishing characteristics. Torsion typically occurs in enlarged ovarian cysts, as
the weight of the cyst creates a long pedicle that is prone to twist with a change of
position. Apatientwith torsionofthe ovarywill relate intermittently severepainthat
is often exacerbated or relieved with positional changes. Without treatment, occlu-
sion of the ovarian pedicle will ultimately result in venous and arterial thrombosis,
with ultimate necrosis of the ovary. These patients will often have fever and
leukocytosis and will develop peritonitis with associated gastrointestinal symptoms.
Apatient with a ruptured ovarian cyst will similarly complain of acute onset ofpain,
yet symptoms are often less severe than those noted with torsion. In addition, an
ultrasound scan of the pelvis will often demonstrate a significant amount offluid in
the cul-de-sac. A hemorrhagic ovarian cyst is often difficult to differentiate clinically
from other ovarian pathology. While one may suspect hemorrhage into the ovary
with the observation ofa significant drop in the hematocrit, ultrasound is often more
useful in securing the diagnosis.
While cystic ovarian masses may present with acute symptoms, a vast majoritywill
have indolent symptoms that are referable only to an enlarging pelvic mass. Symp-
toms of progressive abdominal enlargement and pressure on the bladder or rectum
are common. Furthermore, dyspareunia, dyschezia, and generalized nonspecific
pelvicpainmaybe present. On physicalexamination, womenwith acute onsetofpain
will have evidence of peritoneal irritation with rebound tenderness and diminished
bowel activity. On recto/vaginal examination, a mass is often palpated which may be
mobile or fixed in the cul-de-sac.
IMAGING OF OVARIAN CYSTS
Distinction of the type of ovarian cyst may be facilitated by the use of imaging
modalities. Ultrasonography is the most common imaging modality utilized today
and has been correlated with pathology by several investigators. Meire et al. [3]
retrospectively reviewed ultrasounds from patients presentingwith a pelvic mass. Of
the 184 patients with a mass detected by ultrasonography, 69 of the masses were
ovarian in origin, and 51 ofthese patients underwent surgical exploration. The other
18 women had spontaneous regression ofwhat were apparently functional cysts. Of
the 51 patients who had surgery, 18 were found to have an ovarian malignancy,
whereas 33 had abenignovarian mass. Benign cystswere lessthan5 cm in 23 patients
and, ofthose over5 cm, were unilocular in 17 and multilocularin 11. Malignant cysts,
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TABLE 1
General Ultrasonographic Characteristics ofCystic Ovarian Masses
Characteristic Benign Malignant
Size <5-6 cm >6 cm
Locules Unilocular Multilocular
Septa Thin (2-3 mm) Thick (>4 mm)
Internal echoes Anechoic Mixed echogenicity
Homogeneous Inhomogeneous
Innerwall structure Smooth-walled Papillarities
Solid areas
on the other hand, were greater than5 cm, andwere unilocular inonlytwo instances,
while multilocular in 16. The fact that a cystwas multilocular with thin septae did not
differentiate benign from malignant cysts; however, ifthick septae were seen, as was
the case in eight patients, the cysts were malignant in seven of eight cases. The
presence of solid components was associated with malignancy in 15 of 18 patients.
Moyle et al. [4] retrospectively studied 106 ovarian neoplasms, all of which were
treated surgically. Sonographically, lesions thatwere totally anechoicwere invariably
benign. This study further characterized cysts by virtue of their ultimate histologic
appearance. Teratomas were noted to contain a highly echogenic focus that corre-
sponds to the fat and hair within the cyst. When echogenicity was differentiated, the
more echogenic material present, the more likely was the cyst to be malignant.
Mucinous and serous cystadenomas tended to have less than 5 percent echogenicity,
whereas the malignant counterpart tended to be ofmixed (>50 percent) echogenic-
ity. Reynolds et al. [5] studied 14 women with pathologically proven hemorrhagic
ovarian cysts. The cysts had a mean diameter of6 cm, with cystwalls thatwere either
thin andwell-defined orthick and ill-defined. Internal echoeswerepresent in over53
percent ofpatients and ranged from a diffuse homogeneous pattern to a pattern of
complex echoes containing septations and solid components. More recently, Sassone
et al. [6] have devised a scoring system based on transvaginal sonography in an
attempt to distinguish benign from malignant masses. This scoring system, which has
a specificity of 83 percent and sensitivity of 100 percent, may be a useful tool in
guidingmanagement decisions. Table 1 describes ingeneralultrasonographic charac-
teristics ofbenign and malignant ovarian cysts.
LAPAROSCOPIC MANAGEMENT OF OVARIAN CYSTS
With thecontinued evolution oflaparoscopic surgery, there are certain advantages
over traditional laparotomy. The laparoscope facilitates illumination and magnifica-
tion of the pelvis. Furthermore, one is able to obtain a panoramic view of the pelvis
for an easier assessment of the extent of disease. With extension of atraumatic
surgical principles to laparoscopic operative procedures, management of ovarian
cysts hasevolved from apractice ofsimple aspiration toovarian cyst excision. Clinical
assessment of the patient with a cystic ovarian mass plays an important role in the
management of an ovarian cyst. Regardless ofwhether the presentation is acute or
indolent, the approach to the cyst is likely to be via laparoscopy, barring any
suggestion of malignancy. Diagnostic laparoscopy will then allow the physician to
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determine whether the management may proceed laparoscopically or whether
laparotomywould be a preferable approach.
As a general rule, operative laparoscopy requires the insertion of the laparoscope
through a trocar introduced at the umbilicus, and a trocar in the midline at the pubic
hairline. Additional accessory trocars may be inserted 3 cm lateral to this midline
trocar, along the pubic hairline, depending on the number of accessory instruments
required to facilitate the operative procedure [7,8,9,10,11].
LAPAROSCOPIC CYST ASPIRATION
Laparoscopic cyst aspiration is probably ofno therapeutic value with the introduc-
tion of the more sophisticated techniques which are described below. Aspiration is,
however, an integral part of these procedures and will thus be described. Grasping
forceps are inserted through an accessory trocar sleeve; the utero-ovarian ligament is
grasped, and the ovary is elevated in such a fashion that it is easily accessible. Careful
inspection of the surface of the cyst for the presence of excrescences that might
suggest a malignancy is then performed. Any suspicious cyst is not amenable to
aspiration. A 16- to 21-gauge spinal needle attached to a syringe is then introduced
transabdominally. The choice ofthe needle gauge will depend on the viscosity of the
fluid being aspirated, as fluid from endometriomas and mature cystic teratomas
tends to be quite viscous, thus requiring a larger-gauge needle [11]. Aspiration will
then generate negative pressure, removing the contents ofthe cyst. Leakage from the
laparoscopic aspiration site may be prevented by coagulation of the puncture site;
however, reaccumulation ofthe fluid may occur.
Simple aspiration is, for several reasons, considered an unsatisfactory approach to
the management of ovarian cysts. Histologic examination is unavailable from fluid
obtained, and the accuracy ofcytologic examination is questionable, as demonstrated
in conflicting reports in the literature. Diernaes et al. [12] examined cyst fluid from 59
patients scheduled for surgical removal of their ovarian cysts and compared the
cytology obtained from the cyst fluid with the histology. In this series, cytology alone
had a sensitivity of 28 percent in predicting malignancy and missed five out of seven
malignancies. Ultrasound alone had a sensitivity of 86 percent; however, the high
false-positive rate was considered to be unsatisfactory. The combination of ultra-
sound and cytology similarly had a sensitivity of 100 percent but an extremely high
false-positive rate. These authors concluded that cytological assessment of cyst fluid
alone was insufficient to diagnose the nature of a cyst. Larsen et al. [13], in their
series, detected malignant cells in 15 of 17 (88 percent) of primary ovarian tumors
with cytology from fine-needle aspirates. DeCrespigny et al. [14] examined the
cytology of simple cysts aspirated under ultrasound guidance; 72 of 100 aspirates (in
88 women) were either acellular or contained only histiocytes and red blood cells,
and four contained hemosiderin-laden macrophages suggestive of endometriomas.
Twenty of the aspirates contained cells compatible with a follicular or luteal cyst,
whereas four contained degenerated blood and pigment, and four contained epithe-
lial cells. Surgerywas ultimately performed on 16 women, in whom the cyst fluid was
bloody, and a cyst recurred: six endometriomas and six benign cysts were detected,
while no pathology was detected in four. In ten women with clear fluid, surgical
findings revealed a simple cyst in five, amucinous cystadenoma in two, and no finding
in three. In this series, cytology of cyst fluid in cysts that had a fairly benign
appearance was unable to predict the type ofcyst.
602LAPAROSCOPIC MANAGEMENT OF OVARIAN CYSTS
TABLE 2
Recurrence Rates for Ovarian Cysts Treated by Aspiration and Fenestration (Selected Studies)
No. of
Author Technique Recurrences (%)
Frangenheim [16] Aspiration (40)
Kleppinger [15] Aspiration 2/6 (33)
Larsen et al. [17] Aspiration 1/52 (2)
DeCrespigny et al. [14] Aspiration 35/88 (40)
Larsen et al. [17] Fenestration 1/19 (5)
DeWilde [18] Fenestration 7/91 (8)
Hasson [19] Fenestration 11/83 (13)
Kleppinger [15] Fenestration 0/52 (0)
One ofthe other shortcomings oflaparoscopic cyst aspiration is the high incidence
of recurrence. Of those cysts that were treated with aspiration in DeCrespigny's
series [14], 40 of88 had no recurrence, and another six of88 were either asymptom-
atic via phone conversation, or had a normal clinical follow-up, suggesting at least
that, in this series, 53 percent of simple multilocular cysts treated with primary
aspiration had a satisfactory outcome. On the other hand, 32 percent ofpatients had
a recurrence that may have required surgery. These results are similar to recurrence
rates reported by others [15,16] as shown in Table 2.
LAPAROSCOPIC OVARIAN CYST FENESTRATION
The technique of ovarian cyst fenestration was first described by Semm [8], in
1977, and laterbyKleppinger [15]. Thistechniquewas advocated to ensure histologic
examination ofthe cyst as well as to allow for permanent cyst drainage. The ovarian
cyst is first aspirated as described above. Next, sharp scissors, biopsy forceps,
electrocautery, or either the CO2, argon or Nd:YAG laser is used to excise a large
window from the wall ofthe cyst, to be sent for histologic examination. Fenestration
of the cyst wall has the advantage of enabling the laparoscopist to inspect the cyst
cavity carefully for the presence of papillary excrescences within the cyst. After the
fenestration is complete, the base of the cyst may be ablated by either coagulation
with uni- or bipolar cautery, the contact laser, or vaporization with the CO2 laser.
Coagulation ofthe edges ofthe biopsy site is then performed to achieve hemostasis.
Larsen et al. [17] evaluated 99ovarian cysts, 72ofwhichweremanaged laparoscop-
ically, having satisfied the criteria of being unilateral, unilocular, mobile, smooth-
walled, and translucent by macroscopic evaluation. In 28 ofthese cysts, the decision
wasmade at laparoscopy to remove the cystvia laparotomy. Although the criteria for
this decision were not described, 23 of28 cysts were benign neoplasms (endometrio-
mas, teratomas, and mucinous cystadenomas). Nineteen of these cysts were treated
with ovarian fenestration. Cytological evaluation was performed in all of the cysts;
however, no tumor cells were detected. Microscopic evaluation ofthe portion ofthe
cyst wall enabled characterization of 15 cysts (79 percent), which included one
dermoid and one mucinous cystadenoma, bothofwhichwere subsequently removed.
Only one recurrence was observed; it was followed conservatively. The remainder of
the cysts were simply aspirated, and, while no comment was made on cytologic
examination, one cyst with benign cytology recurred seven months later and, despite
a benign appearance at laparotomy, was found to be a serous cystadenocarcinoma.
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Presumably, had this cyst undergone ovarian cyst fenestration, the epithelial nature
ofthe cystwould havebeen identified, and alaparotomywould have beenperformed
sooner.
Recurrence of cysts after laparoscopic treatment is obviously a major concern,
especially ifthe cyst wall is not removed. In a series by DeWilde [18], of 104 patients
with either follicular or luteal cysts treated with fenestration alone, 91 had follow-up
and 8 percent recurred (2 percent of follicular cysts and 14 percent of luteal cysts).
Hasson [19] reported the results of a series of 102 patients: 83 patients who were
treated by ovarian fenestration, 13 by primary laparotomy after laparoscopic inspec-
tion, and six who underwent laparotomy after on-the-site cytologic evaluation of a
suspicious aspirate obtained at laparoscopy. There were recurrences in only one of
56 cysts classified as simple, luteal, parovarian, or serous cysts, and eight of nine
endometriomas treated with fenestration alone. Interestingly, when both authors
treated the remainderofendometriomas, acombination offenestration and coagula-
tion ofthe lining ofthe cyst, the recurrence rate dropped to two of 18.
These results, when compared as a whole to the recurrence rates for cyst
aspiration, demonstrate the benefit of fenestration in decreasing the rate of recur-
rence.
LAPAROSCOPIC OVARIAN CYSTECTOMY
Laparoscopic ovarian cystectomy is currently the treatment of choice for most
benign cystic ovarian neoplasms. The cystectomy is performed byfirst aspirating and
then fenestrating the cyst wall, as has been described previously. With grasping
forceps, the cyst wall is grasped and gently teased from the remainder ofthe ovarian
cortex, employing appropriate countertraction as seen in Fig. 1 [18]. Often a twisting
motion will help to facilitate removal of the cyst wall [9,11]. With extremely large
cysts, resection of redundant ovarian cortex may be performed. The ovarian cortex
may be sutured closed [20]; however, that procedure is unnecessary, as coagulation
ofthe base ofthe cyst is satisfactory in facilitating reapproximation ofthe remaining
ovarian cortex. The remainder ofthe ovarian defect is left open, to heal bysecondary
intent, an approach that has been demonstrated to be satisfactory with minimal
adhesion formation [11,22]. This technique is amenable forfunctional cysts aswell as
mature cystic teratomas [9] and endometriomas [21]. Nezhat et al. [21] have reported
laparoscopic excision ofendometriomas up to 7 cm in diameter, using this technique.
CONCLUSION
Laparoscopic ovarian surgery is certainly evolving as a primary mode of manage-
ment for ovarian cysts. Ultrasonography is the most useful adjunct to pre-operative
management, as characterization may be made before any intervention. Cytology is
less useful because of the variability between laboratories in performing cytologic
examination.
Pelvic adhesive disease is a majorcontributing factor in infertility; thus attempts to
decrease adhesion formation are important. From a reproductive endocrinologist's
perspective, approaching the ovary laparoscopically has some advantages. These
include minimizing tissue trauma and maintaining the tissue moist, thus decreasing
the likelihood for formation of pelvic adhesions. Second-look laparoscopy reports
minimal adhesion formation in patients so treated [11,22]. With either of the latter
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FIG. 1. Laparoscopic technique of ovarian cystectomy. A. Ovary is grasped and contents aspirat-
ed. B. Fenestration oftheovarian cystwall isperformed. C.The cystwallbeinggentlyteased away
from the ovarian cortex, employingcountertraction.
two procedures, the remaining ovarian cortex is preserved, thus ensuring continued
ovarian function. Operative time, especially in the hands of a less-experienced
laparoscopist, may be prolonged as compared to laparotomy; however, patient
morbidity and post-operative recovery time is minimal. DeCherney [23] in 1985
stated that "the obituary of laparotomy for pelvic reconstructive surgery has been
written; it is only its publication that remains. Reconstructive surgerywith the use of
theendoscopewillrevolutionizegynecologicsurgery." Certainlyasoperativelaparos-
copy becomes a skill of all gynecologists, the trend will be for the vast majority of
benign ovarian cysts tobe managed in this manner.
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